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but for commercial purposes the
generally accepted name Cytisus
is correct,

Cytochrome. Series of pig-
ments concerned together with
enzymes (q.v.) in oxidations in
cells. Cytochrome is widely dis-
tributed in cells which use oxygen,
its concentration varying in a
parallel manner with activity. It
is absent from strictly anaerobic
organisms. It exists in a reduced
form which gives characteristic
absorption bands in the spectrum
and in an oxidised one which does
not. On this account reduction
and oxidation of cytochrome may
be demonstrated spectroscopically
in living cells by the appearance
and disappearance of the bands.

Cytology (Gr. kytos, cell; logos,
account). Branch of biology deal-
ing with the organization of pro-
toplasm. It is thus concerned
mainly with the structure and be-
haviour of cell constituents. Most
of the detailed structural knowledge
has been gathered originally by
microscopical examination of slices
or sections, a few microns (thou-
sandths of a millimetre) thick, cut
from animal and plant tissues
which have been killed and other-
wise suitably treated so that stains
could be used for making the vari-
ous parts of the protoplasm more
distinct. Structural changes dur-
ing functioning have been deduced
by comparison of appearances seen
in the same sort of material killed
at different times.

More recently, doubt that such
dead material reveals the true
structure and behaviour of the live
stuff has been largely removed by
methods which obviate the need
for killing or sectioning. Intra-
vitam stains, which will colour the
living protoplasm without appar-
ently harming it, and dark ground
illumination, which allows struc-
ture to be observed without stain-
ing, by the distribution of the bright
spots of light dispersed by the
granules in the protoplasm, have
been discovered. Tissue cultures,
in which living cells separated from
their organisms can be studied
without resort to sectioning, and
raicrocinematography of such cul-
tures, allow changes in living cells
to be seen a.nd recorded.

The outstanding achievement
of cytologists has, however, been
to demonstrate the r61e played
by the nucleus (q.v.) in the trans-
mission of many heritable charac-
ters. The nucleus at certain times
breaks up into a number of more
or less sausage-shaped chromo-
somes, which may vary somewhat
in shape among themselves. Each
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Cytology. Chlamydomonas (highly
magnified). A, biciliate unicellular
plant: E, eye-spot: V, contractile
vacuoles ; N, nucleus; C, chloro-
plast. B, an individual which
has divided into four asexual
reproductive cells

of the chromosomes then splits
longitudinally into two equal parts
which separate to opposite ends
of the cell, there to aggregate with
others similarly separated. From
each of the two chromosome aggre-
gates thus pro-
duced a nucleus
is formed, so that
the original
nucleus has divid-
ed into two, each
built up of equal
parts of all the
chromosomes.
This process of
mitosis is, as a
rule, followed by
the partition of
the rest of the cell
into two parts ap-
propriate to the
two nuclei. The
number of chrom-^
osomes appearing
during mitosis is
always the same
in the body cells
of each particular
kind of organism:
the fruit fly, Dros-
ophiJa melano-
gaster, has eight;
the pea, Pi^sum
sativum, has 14 ;
man has 48.
Moreover, in
many organisms
chromosomes
distinguishable
by peculiarities
of shape can be
regularly recog-
nized. So the
deduction is
made that every
nucleus is com-
posed of a oom-
plement of
chromosomes
which is charac-
teristic of the

organism concerned. Typically,
the chromosome complement in
each of the body cells of animals
and higher plants consists of two
sets, each member of one set with a
fellow of similar shape and size in
the other set. Such pairs are said
to be homologous; a nucleus with
two homologous sets is diploid.

When animals and higher plants
are preparing for sexual reproduc-
tion the nuclei of special cells
undergo meiosis. In this process
each diploid nucleus breaks up
into its constituent chromosomes.
The members of each homologous
pair become applied to one another
(synapsis) and then each splits
longitudinally so that there is
formed a number of bundles of four
half chromosomes or chromatids
which corresponds with half the
number of chromosomes in the
diploid complement. These bundles
each divide and the products separ-
ate as do the half chromosomes in

Cytology. Division of a cell in the root tips of the onion
(Alliuw, cepa). a,b,c,d, chromosomes appearing; e,ft
spindle forming with chromosomes in centre; (j,
chromosomes splitting lengthwise, one-half of each (h)
going to each pole of the spindle; 'i,j,k,l, two new
nuclei formed, each with the same number of chromo-
somes as the other, and as in the original cell.
4/ter Buchner. Reproduced by permission /rom 0. C, Hurst,
The MecUanism of Evolution, Cambridge Univ. Press, 1932